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3 not increase the mutual potential energy of the system and there .o intervening medium between the bodies. Unless then the lost :gy can be accounted for in other ways, (as when friction produces trification), it follows from the principle of Conservation of Energy ; the algebraic sum of the quantities of heat gained by the two Les is equal to the quantity of work lost by friction. From the jrved result of experience that friction tends to decrease the bive velocity of the moving parts we can easily prove that this L quantity of heat gained is positive. This result is in accordance L the principle of Degradation of Energy, although it is not a consequence of that principle.1)
60. Condition of internal heat equilibrium. It follows from the ciple of degradation of energy, that any body or system subjected ;iven external conditions will tend to assume an equilibrium state 'Inch the available energy is a minimum for all virtual variations ie distribution of energty in the system such as could be produced xeat passing from one mass -element of the system to another, out violating the given external conditions. When this is the , the system may be said to be in thermal equilibrium or tliermi-'homogeneous.
The state of such a system can then only be varied either (a) mparting energy in the form of heat to the system as a whole, •liich case the system will tend to assume a new equilibrium ibution, or (/>) by variations in the generalised coordinates defining dynamical state of the system.
It follows that if the state of a thermically homogeneous system sfmed by n variables or generalised coordinates for changes which ,ve no transmission of heat to or from the system as a whole, , when such transmissions of heat are taken into account, n + 1 ."hles will be required to define the state of the system. Since passage of heat to or from the body involves gain or loss of rj? we may, in the first instance, choose these n + 1 variables e the energy U and the generalised position- coordinates of the m.
A transformation in which no heat is gained or lost is called jlidbatic transformation (cf. § 5). If x1} x2, . . . xn are the gene-id position -coordinates, X1} X2, . . . Xn the corresponding gene-
l) Conceive a hot body placed in contact with a cold one and slipping on here is nothing contrary to the principles of therm odynamicB in imagining >s heat passes from the hot body to the cold one, a certain proportion of night be absorbed at the common surface and employed in increasing the 'e velocity of the sliding parts. Hence the appeal to experience cannot •pensed with.
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